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Abstract 
The aim of this study is to compare some of the physical, physiological, and growth hormone status during the resting, training 
and after the sauna sessions (80-100 °C and10-15 % humidity) for wrestlers. Blood samples, for Growth Hormone (GH) were 
taken and stored during resting time, before breakfast in the morning, after training and the completion of sauna sessions. 
According to the results of the study; in body temperature and during resting and after training and sauna sessions (p<0.01), in 
the number of heart beats (NOV), both between resting status and training, sauna sessions and between training and sauna 
sessions (p<0.01), in reaction time (with right and left hand) both between resting status and training, and between training and 
sauna sessions (p<0.01), in GH both between resting time and sauna sessions, and between training and sauna sessions, results 
were stated statistically significant (p<0.01).  
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1. Introduction 
Today sports and exercise is being applied by millions of people in order to move away from stress, raise their quality of life and 
uplift the wellness of the body (Tas et al. 2008). Wrestling is one of the oldest sports in the sports history in which different 
weight and styles of the sportsman wrestle with each other in certain rules and time. Challenging trainings, diet and sauna 
sessions in the period of preparation to competitions are forcing but required components for the sportsmen. As a result of 
competitions and preparations wrestlers often exposed to physical, physiological and hormonal changes. These changes are 
sometimes planned (weight loss or weight gain), sometimes occurs in the period of intensive training. Coaches and sportsmen 
have to think sophisticatedly in order to be successful. Increasing the relative strength by increasing muscle strength, as well as 
training sessions, is an important way to success for wrestlers. Sportsmen can lose weight in two ways. These are; training 
methods for weight loss, a sauna, or a combination of both methods. Weight loss method in competitions is known to be 
commonly used since the 1924 Paris Olympics (Başaran 1998). 
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2. Subjects and Methods 
To this study, 14 elite wrestlers of Palandoken Municipality Sports Club, age 23:43 ± 4.15 (years), height of 172.86 ± 4.82 (cm) 
and weight 74.95 ± 14:56 (kg) participated voluntarily. The aim of the study is explained and written consent of the participants 
was taken. 
For the purpose of this study, body composition values, pulse, blood pressure, body temperature, the reaction values, lung 
capacity, and growth hormone of the participants, were measured at rest before and after sauna sessions and competitions. Three 
sauna sessions with 20 minutes sauna and 2 minutes rest in 80-100 ° C and 10-15% humidity was applied. Training competition 
was made 3 times 2 min of three stages and the wrestlers were asked to apply for maximum performance. Physical and 
physiological characteristics are tested with Tanita TBF-300 device with the BIA method, reaction time is tested with the Simple 
Reaction Time and Choice Reaction Time V.3.20, lung volume and capacity are tested with Cosmed Pony FX (Italy brand) 
spirometer, of the athletes. Blood samples, for GH were taken and stored during resting time, before breakfast in the morning, 
after training and the completion of sauna sessions. Samples taken by specialist nurses, shortly after transferred to the normal 
(gel) biochemical tubes centrifuged at 3500 rpm for 5 minutes and the upper portions of the remaining plasma transferred to 
eppendorf tubes and were stored at -80 ° C until the day of the analysis made. Samples were analyzed with chemiluminescence 
method in Immulite 2000 analyzer. 
2.1. Statistical Analysis 
Statistical analysis of the obtained data were stated with analyzing the arithmetic mean (X), standard deviation (S), one-sided 
variance of non-parametric Kruskal-Wallis tests in the package program of SPSS 18:00 for windows, the differences among the 
groups are designated by ascertaining LSD test at the 0.01 and 0.05 significance level.  
3. Result 
Table 1. The Comparison of the wrestlers’ status of some physical, cardiac measurements and GH status after resting, competition and sauna 
sessions. 
 
Variables Rest  Training  Sauna  X2 X± SS X± SS X± SS 
Weight , kg 74,95±14,56 74,61±14,21 74,36±13,98 0,111 
VKI, kg/m2 24,92±3,42 24,81±3,34 24,72±3,28 0,184 
BMR, kcal 1812,43±207,38 1807,79±202,16 1805,00±200,63 0,047 
BFP, % 9,207±4,09 9,279±4,41 7,386±3,82 2,042 
BF 7,343±4,55 7,414±4,88 5,879±4,03 1,442 
FFM 67,61±10,43 67,19±9,72 68,48±10,42 0,288 
BWP, % 49,49±7,63 49,19±7,11 50,12±7,63 0,257 
TB,  0C 35,84± 0,35 35,53± 0,43 36,87±0,55 24.920** 
Systolic P., mmHg 134,86±10,83 141,64±21,29 142,14±24,55 ,950 
Diastolic P., mmHg 77,86±6,27 79,86±13,12 79,36±18,29 ,423 
Heart rate, beats/min 67,57±12,96 112,93±18,32 96,50±19,17 24,146** 
GH, ng/ml 1,52±1,75 3,08±5,78 7,50±5,94 11,921** 
BMR: Basal Metabolism Rate, BFP: Body Fat Percentage, FFM: Fat-free Mass, BFP= Body Water Percentage, TB = Body 
Temperature, GH: Growth Hormone ** (P<0.01). 
 
Table 2. Lung capacity and reaction values difference of wrestlers 
 
Variables Rest  Training  Sauna  X2 X± SS X± SS X± SS 
FVC 5,35±0,65 5,30±0,64 5,25±0,67 0,225 
FEV1 5,25±0,67 4,34±0,59 4,35±0,57 0,033 
FEV1/FVC % 80,64±7,62 81,36±7,72 82,6429±7,94 0,250 
PEF 9,53±1,95 9,66±1,83 9,9636±1,43 0,500 
MVV 181,63±27,94 187,2071±31,84 185,1357±31,24 0,104 
Left Hand Reaction 516,56±62,24 815,25±244,99 449,90±449,90 28,468** 
Right Hand Reaction 533,79±63,73 809,24±221,81 479,03±479,03 24,622** 
FVC= Forced Vital Capacity, FEV1=the amount of air at 1.second in Forced Expiration, FEV1/FVC% =, PEF = Peak Expiratory 
Volume, MVV = Maximum Voluntary Ventilation, ** (P<0.01). 
 
4. Discussion 
Sauna method which is used by the wrestlers for many years is not only a way of losing weight but it is also used to remove the 
fatigue off the body quickly. It is aimed to determine how the Wrestlers’ basic measurements taken at rest, the training event with 
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full load, temperature and humidity, affect the physical, physiological conditions and certain hormones between the sauna 
periods. 
Different activities at physical properties BW, in physiological characteristics BMR, BFP, fat mass, fat-free mass and BWP there 
were no significant differences in the comparisons between the periods. The overall diagnostic in sports activities, depending on 
the type and severity of the activity BW and BMI is affected in a positive direction (Amano et al. 2001, Karacan et al. 2003).  
Schmid et al.(2005) stated that there is no significant difference of the wrestlers’ body composition in body weight, body fat 
percentages, fat free muscle mass during a competition season. 
The highest GH hormone of wrestlers occurs after the sauna session at the same time there is an increase in the resting period 
after the competition. It can be said that this increase was associated with increasing body temperature and correlated with some 
literature studies.  
M. Vigas et al. (2000) stated that in 26 and 36 0C water, trained wrestlers and untrained volunteers swim and there is a significant 
increase in GH with body temperature. As a result of the study, increased GH secretion is directly happened by the stimulation of 
increased body temperature. In this study, the highest GH hormone of wrestlers occurs after the sauna sessions, but also 
according to the state of rest there is an increase after competitions. It can be said that this increase was associated with increased 
body temperature correlated with some literature studies. 
Thermoregulatory mechanisms of athletes are very important to be strong. Though the temperature is in a level that body can 
tolerate, if the body's thermoregulatory system is not normal, bad results are inevitable (Kiyici 2009). In this study, body 
temperature average after the training competition, is higher level at the post competition values but lower level at the post sauna 
sessions and significant differences were found comparing these periods. 
During the resting heart rate can vary from person to person, even the inspections carried out in the same person at different 
times, can vary. But still, 72 beats / min is considered to be an average heart rate. In the study carried out by Çimen and friends 
on table tennis players; it is detected the resting heart rate as 75.5 beats / min, 13.0 cmHg systolic blood pressure and diastolic 
blood pressure as 07.07 cmHg (Cimen et al. 1997). In a study carried out by Cicek and friends on football players, heart beats of 
the first league players is detected as 162 beats / min (Cicek et al. 2004)  
Bostancı and friends detected the resting heart beats as 79.63 beats / min after exercise 141.89 beats / min, systolic and diastolic 
blood pressure 90 mm Hg and 134 mm Hg. The findings of this study are consistent with findings in the literature (Bostanci et al. 
2004). Lung volumes and capacities varies according to person to person, age, gender, body surface area, whether they are 
trained or not. Therefore instead of vital capacity, it is more accurate to assess the respiratory function according to the results of 
MVV. In addition, FEV1/FVC ratio should not be less than 80%. Because, if FEV1/FVC is below 80%, it shows there is a 
problem with expiration (Gunay et al. 2004). In the study on national and university wrestling teams, FEV1/FVC values at 
national team are identified as % 86.95 and % 90.10 at university team. The results of this study are similar to the results of the 
literature (Alpay and Hazar 2006). 
5. Conclusion 
As a result of this study there is an increase in growth hormone with increased body temperature, but it can be said that is an 
acute effect. As there is no pre-competition period in which weight loss is changed, that there are no serious physical and 
physiological changes between the periods. In the different studies, comparative studies may be conducted after training 
competition and normal competition. 
 
Acknowledgements 
The authors would like to express his appreciation to Dr. Hüseyin Eroğlu for his help in data collection and staffs at Biochemistry 
Laboratory for sample analyses. 
 
References 
Alpay B. Hazar, S. (2006). The Comparison And Evaluation Of Some Respiration And Circulation Parameters İn Turkish 
National Wrestling Team With Those Of Nigde University Wrestling Team, ATABESBD, 8(3):25-33. 
Amano M, Kanda T, Maritani T. (2001). Exercise Training and Autonomic Nervous System Activity in Obese Individuals. 
Medicine Science in Sports Exercise, 33: 1287-1291. 
Başaran M. Güreşin Öğretim ve Antrenman Temelleri.(1989), Gençlik Spor Akademisi Yayınları. (4.baskı). Manisa; 5-6. 
Bostancı Ö. Taşmektepligil Y. Ayyıldız M. (2004). Amatör Futbolcularda Hazırlık Periyodunun Fiziksel ve Fizyolojik 
Parametrelere Etkileri, Gazi BESBD, 9(2):43-58. 
Çiçek Ş. Batchev V. Bizati Ö. (2004). Profesyonel Futbolcuların Maç Esnasında Kalp Atım Hızı Değişikliklerinin 
Değerlendirilmesi, Gazi BESBD, 9(3):59-66. 
Çimen O. Cicioğlu İ. Günay M. (1997). Erkek ve Bayan Türk Genç Milli Masa Tenisçilerinin Fiziksel ve Fizyolojik Profilleri, 
Gazi BESBD, 2(4):7-12,  
Günay M. Tamer K. Cicioğlu İ. (2010). Spor Fizyolojisi ve Performans Ölçümü, Gazi Kitapevi, (2.baskı), Ankara. 
22   F. Kiyici and I. Ucan /  Procedia - Social and Behavioral Sciences  116 ( 2014 )  19 – 22 
Karacan S, Çolakoğlu F.F. (2003) Sedanter Orta Yaş Bayanlar İle Genç Bayanlarda Aerobik Egzersizin Vücut Kompozisyonu Ve 
Kan Lipitlerine Etkisi. Spormetre, 2: 83-88. 
Kıyıcı F. (2009). Sıcak Ortamda Yapılan İki Farklı Dayanıklılık Antrenmanının Bazı Fiziksel, Fizyolojik Ve Kan Parametreleri 
Üzerine Etkileri, Doktora Tezi, Gazi Üniversitesi Sağlık Bilimleri Enstitüsü Beden Eğitimi Ve Spor Anabilim Dalı, Ankara. 
Schmidt W.D. Pıencıkowski C.I. Vandervest R.E (2005). Effects of a competitive wrestling season on body composition, 
strength, and power in National Collegiate Athletic Association Division III college wrestlers, J Strength Cond Res, 
Aug;19(3):505–8. 
Taş M, Kıyıcı F, Kishali N.F.(2008). Alp disiplini kayakçılarda 4 haftalık sürat egzersizlerinin nitrik oksit (no)  seviyesine kronik 
etkisi. Beden Eğitimi ve Spor Bilimleri Dergisi, 10: 34-41. 
Vigas M. Celko J, Koska J. (2000) Role of body temperature in exercise-induced growth hormone and prolactin release in non-
trained and physically fit subjects. Endocr Regul; 34: 175-80. 
